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Table VI. 


The numbers at the top of each compartment denote —— 

Xq “h -A- 


The numbers at the bottom 

of each compartment denote 

i„+h 

I 0 + I, + 2A 

9 

r° 


? -4 

p —6 

iyo 

0*4612 

0714 

0-807 

o-8 


0-9307 

0969 

— 

— 

22'5 

0-4122 

0669 

6 755 

0-78 


0-8416 

0930 

0-955 

— 

30-0 

0-3427 

0-6053 

0-6924 

o -739 


0-7125 

0-8699 

0-9110 

0941 

37'5 

0-2523 

05224 

0-6115 

0655 


0-5029 

07872 

08534 

0888 

45 ‘° 

0-1410 

04204 

0-5131 

0-559 


0-3120 

0-6749 

0-7742 

0-824 

52-5 

0-0104 

0-3000 

0-3970 

0*4457 


0-0235 

0-5229 

0*6624 

07167 

600 


0-1307 

0*2207 

0*2644 



0-2485 

0-4079 

04879 

67 5 



0*1202 

0*l6l9 




0*2666 

0-3655 

750 




0-0192 
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A Comparison between the Bight Ascensions and North Polar 
Distances of the Nautical Almanac and the General Cape 
Catalogue for 1880. By E. J. Stone, M.A., F.R.S. 

The following paper contains a comparison between the results 
of my Cape Catalogue, now passing through the press, and the 
Right Ascensions and North Polar Distances of the stars given 
in the Nautical Almanac for 1880. 

The places of the principal stars given in the Nautical Almanac 
are chiefly based upon the numerous and long-continued Green¬ 
wich observations. These places, if not entirely free from syste¬ 
matic errors, must have their errors confined within small limits. 
It appeared to me, therefore, desirable that the Cape results 
should be compared with these Nautical Almanac places before 
the Cape Catalogue was finally committed to the press. The 
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’o’ 
i^r 1 

! Jesuits obtained will, I think, be found sufficiently interesting 
!$b justify their publication in the proceedings of the Society. 

If! The comparison here made is, however, by no means a 
^favourable one for the exhibition of the accuracy obtained in the 
^■Jape work. It was no part of my plan, at the Cape, to obtain a 
large number of observations of the principal stars. These 
Nautical Almanac stars have therefore not been observed more 
frequently than the smallest stars contained in the Cape Cata¬ 
logue ; whilst the position of many of the Nautical Almanac stars 
has been unfavourable for accurate observation at the Cape. 

All the results, whether discordant or not, have been given. 
The differences have been inclosed in parentheses, and not used 
when the Nautical Almanac places may, to some extent, depend 
upon Cape observations, or when the stars are double stars and 
the centre of the mass has been observed, or when the proper 
motions are very large and, perhaps, variable, as in the cases of 
Sirius and Procyon. 
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+ 1 1 

The following are the corrections required by the Nautical 
I Almanac Right Ascensions in order that they should agree with 
the Cape observations :— 


h h 
o to 6 


s 

+ 0001 


R.A. 

h li h h 

6 to 12 12 to 18 

S S 

—0-005 —0-018 


h h 

18 to 24 


s 

+ 0-010 


The clock-errors at the Cape were determined from Right 
Ascensions based upon the Greenwich Fundamental Right 
Ascensions, and the above agreement is therefore no more than 
might fairly be expected; but these differences agree in sign with 
those which I obtained, when forming the Cape Catalogue for 
i860, from a discussion of the observations made during the 
years 1856 to i860. It is probable, therefore, that, although very 
small, these differences do not arise from mere chance errors of 
observation. 

The refractions used for the reduction of the Cape obser¬ 
vations have been computed from the Tabulce Regiomontance ; 
but no change has been made in the coefficient in passing 
through the zenith distance 85°. The barometer used has been 
the standard one of the Observatory. The thermometer is the 
one read for the temperature of the air and is exposed in a cage, 
with free circulation of air, before a southern window of the 
Transit-Circle room. The thermometer reads too high by o° • 5 5 F. 
To avoid mistakes, I thought it better to enter and reduce the 
observations with the readings uncorrected. The refractions 
used in the reductions are therefore those of the Tabulce 
Regiomontance reduced in the ratio of 

0-9988 to 1. 


I have examined, from time to time, the accuracy with which 
the refractions thus computed represented the Cape observations, 
and have been satisfied upon the point.* 

The residual errors given in the present paper will, however, 
afford additional information on the point. 

The latitude of the Observatory adopted in the formation of 
the Catalogue is 

© / 11 

33 56 34 1 South. 

If 33° 56' f'AT-— x is assumed to be the true south latitude 
and Tab. refra. (1 +y) the true refraction, the following are 
the values of x which result from a discussion of all the obser¬ 
vations above and below the Pole contained in the Catalogue. 

* See Cape Catalogue, i860, Introduction; Cape Observations, 1871, 1872, 
and 1873 and 1874. 
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Mean N.P.D. 

O O 


175 to 180 

X = 

+ 0-09 + 87 y. 

170 

X = 

+ 0-16+ 95 V - 

165 

X — 

-0-05 + 109 y. 

160 

X — 

-0-24+136 y. 

154 

X = 

-0-34 + 2133/. 

150 

X = 

+ 005 + 366 y. 


69 


The corrections which a? and y require must therefore he very 
small. 

The refractions of Bessel’s Tdbulse Regiomontance appear to 
represent the Cape observations in mean results with considerable 
accuracy. So far as these colatitude equations are alone concerned, 
the agreement between the different values of x would be slightly 
improved if the correction for the index error of the thermometer 
had been applied, or if y had been put equal to o'ooi. The 
changes thus introduced would, however, be unimportant, and 
it would appear, from what follows, very doubtful whether these 
changes are really required. I have, at all events, not considered 
it necessary to introduce the changes, and the North Polar 
'Distances of the Cape Catalogue are therefore, as before stated, 
based on Bessel’s mean refractions diminished in the ratio of 

0-9988 to 1. 


If we divide the corrections to the North Polar Distances of 
the Nautical Almanac into four groups depending upon N.P.D., 
we have the following corrections:— 


N.P.D. 
o o 

40 to 60 


N.P.D* 

o 0 

60 to 90 


N.P.D. 

O O 

90 to 105 


N.P.D. 

o o 

105 to 124 


// 

Correction — — 0*33 




u 

— 0*40 


These corrections are all small and there does not appear to 
be any systematic change in them depending upon the N.P.D. 
of the group. This is a further proof of the substantial accuracy 
of the refractions adopted, and we are justified in forming a 
general mean result. We have therefore for the mean result— 

u 

N . A . N.P.D. = Cape N.P.D.+ 0-31. 

Next, in order to test whether there is any large outstanding 
correction depending upon the meteorological elements, I shall 
give the corrections required by the Nautical Almanac North 
Polar Distances for groups of six hours of Right Ascension. 
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Ephemeris 

for finding the 

XL. 2, 


h h 

h h 

h h 

h h 

From 

0 to 6 

6 to 12 

12 to 18 

18 to 24 


it 

a 

tt 

tt 

Correction 

= -o -55 

— 0*42 

+ 0-08 

-0-25 

Applying 

to these corrections the general mean 

correction 

— c/'^i, we have 





h h 

h li 

h h 

h h 

From 

0 to 6 

6 to 12 

12 to l8 

18 to 24 

Correction 

n 

= —024 

tt 

— 0*11 

n 

+ °'39 

tt 

+ 0-06 


The changes in these corrections are systematic, and it 
appears that the complete reversion of the seasons at the northern 
and southern Observatories is not quite accurately allowed for 
in our refraction tables. The observations o h to 6 h R.A. were 
made during the dry seasons at the Cape, and the tabular refrac¬ 
tions used are apparently relatively too large. The observations 
from 12 h to i8 h were made during the wet seasons ’at the Cape, 
and the tabular refractions used are apparently relatively too 
small. But the changes in humidity at the Cape are simul¬ 
taneous with considerable changes in mean temperature. 

There cannot, I should conceive, be any doubt about the 
systematic character of the small discordance to which I have 
called attention ; but there will probably be differences of opinion 
respecting the cause. 

Some astronomers will probably consider it to arise from an 
imperfect correction for changes of temperature, whilst others 
may consider it due to the neglect of any alteration of refraction 
as dependent upon moisture. My own opinion is that the last 
explanation is likely to be the true one. I was led to a similar 
result many years ago, and I hope before long to be able to 
investigate the question of the effects of humidity upon refrac¬ 
tion. 


Ephemeris for finding the Positions of the Satellites of Uranus, 1880. 

By A. Marth, Esq. 

Angle of position, p 0 , of the major axes, major and minor semi-axes, a and b, of the 
apparent ellipses described by the satellites, and latitude of the Earth above the 
plane of their orbits. 
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